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ABSTRACT 



In a system" for reducing congestion ofj radio paging, 
channel, a radio basg^statjoaJaa^a radio paging chan nel 
fcT^connec tion wit h a radio telephone. A first an- 
noxffic^ni€nTsection makes reception announcement for 
requesting a calling number and a called number to a 
calling subscriber in response to an incoming call for a 
call-back automatic announcement service from the 
calling subscriber. A registering section registers the 
calling and called numbers informed from the calling 
subscriber. A monitoring section monitors congestion 
of the radio paging channel of the radio base station, 
and outputs a detection signal when a usage of the radio 
paging channel becomes lower than a preset level. An 
outgoing call control section generates an outgoing call 
to a called subscriber in response to the detection signal 
from the monitoring section on the basis of the called 
number registered in the registering section. A second 
announcement section converts the calling number reg- 
istered in the registering section into speech to make 
call-back announcement to the called subscriber when 
the called subscriber responds to the call from the out- 
going call control section. A switching section selec- 
tively performs connection control among the calling 
subscriber, the called subscriber, and the respective 
section. 

5 Claims, 2 Drawing Sheets 
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SYSTEM FOR REDUCING CONGESTION OF 
RADIO PAGING CHANNEL 

BACKGROUND OF THE INVENTION 5 

The present invention relates to a mobile switching 
system and, more particularly, to a system for reducing 
congestion of a radio paging channel used for paging 
subscribers. 0 

In general, one radio paging channel is assigned to the 
base station in each cell of a mobile switching system. 
For this reason, when the usage of a radio paging chan- 
nel exceeds a preset level as the traffic in each cell in- 
creases, paging of a subscriber cannot be performed 15 
because of a lack of radio paging channel capacity, 
resulting in congestion, in which no speech communica- 
tion cannot be performed. As methods of remedying 
such congestion of a radio paging channel, the follow- 
ing methods have been employed: a method of reducing ^ 
the number of times of retry in case of paging failure; a 
method of substantially increasing the number of paging 
channels by sectorizing each cell; and a method of tem- 
porarily storing speech communication contents by 
using a voice mail service. 25 

Of the above-described conventional methods, how- 
ever, the method of reducing the number of times of 
retry is a negative method which causes a deterioration 
in service. In the method of increasing the number of 
radio paging channels by sectoring each cell, a problem ^ 
is posed in terms of cost for facility investment accom- 
panying the expansion of the facilities. In the method of 
using the voice mail service, a large-capacity voice mail 
storage unit is required, resulting in an increase in cost 
for facility investment as in the case of the above 35 
method. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
system for reducing congestion of a radio paging chan- 40 
nel at a low cost 

In order to achieve the above object, according to the 
present invention, there is provided a system for reduc- 
ing congestion of a radio paging channel, comprising a 
radio base station having a radio paging channel for 45 
connection with a radio telephone, first announcement 
means for making reception announcement for request- 
ing a railing number and a called number to a calling 
subscriber in response to an incoming call for a call- 
back automatic announcement service from the calling so 
subscriber, registering means for registering the calling 
and called numbers informed from the calling sub- 
scriber, monitoring means for monitoring congestion of 
the radio paging channel of the radio base station, and 
outputting a detection signal when a usage of the radio 55 
paging channel becomes lower than a preset level, out- 
going call control means for generating an outgoing call 
to a called subscriber in response to the detection signal 
from the monitoring means on the basis of the called 
number registered in the registering means, second an- 60 
nouncement means for converting the calling number 
registered in the registering means into speech to make 
call-back announcement to the called subscriber when 
the called subscriber responds to the call from the out- 
going call control means, and switching means for se- 65 
lectively performing connection control among the 
calling subscriber, the called subscriber, and the respec- 
tive means. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing a system for re- 
ducing congestion of a radio paging channel according 
to an embodiment of the present invention; and 

FIG. 2 is a flow chart showing an operation of the 
system for reducing congestion of a radio paging chan- 
nel. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention will be described in detail 
below with reference to the accompanying drawings. 
FIG. 1 shows a system for reducing congestion of a 
radio paging channel according to an embodiment of 
the present invention. Referring to FIG. 1, reference 
numeral 1 denotes a wire telephone subscriber; 2, a 
public switched telephone network to which the wire 
telephone subscriber 1 is connected; and 3, a terminat- 
ing trunk connected between the public switched tele- 
phone network 2 and a mobile switching center 5. The 
terminating trunk 3 receives a call-back automatic an- 
nouncement call signal for calling a call-back automatic 
announcement service from the public switched tele- 
phone network 2, and transmits the call signal to the 
mobile switching center 5. Reference numeral 4 denotes 
an originating trunk 4 connected between the public 
switched telephone network 2 and the mobile switching 
center 5. The originating trunk 4 transmits the call sig- 
nal received from the mobile switching center 5 to the 
public switched telephone network 2. 

The mobile switching center 5 has a plurality of 
speech paths 100 to 104 and makes connection between 
trunks, signal receivers, and radio base stations through 
the speech paths 100 to 104. 

Reference numeral 6 denotes a reception announce- 
ment trunk connected to the mobile switching center 5. 
When an incoming call from a calling subscriber is sent 
to the terminating trunk 3, the reception announcement 
trunk 6 is connected to the terminating trunk 3 through 
the mobile switching center 5 to request notification of 
a calling number and a called number by means of an- 
nouncement After this request, the reception an- 
nouncement trunk 6 transmits an announcement termi- 
nating signal to a central control section 8. Reference 
numeral 7 denotes a DTMF (Dual Tone Multi Fre- 
quency) signal receiver connected to the mobile switch- 
ing center 5. The DTMF receiver 7 receives DTMF 
signals corresponding to the calling and called numbers 
from the calling subscriber and transmits digital data 
corresponding to the received DTMF signals to the 
central control section 8. 

The central control section 8 controls the operation 
of each component. In addition, the central control 
section 8 receives the digital data from the DTMF re- 
ceiver 7, registers the calling and called numbers in an 
internal memory 15, and transmits digital data corre- 
sponding to the calling number to a call-back announce- 
ment trunk 9. The central control section 8 includes a 
congestion monitoring section 14 for monitoring con- 
gestion of a radio paging channel 12 (to be described 
later) and outputting a detection signal indicating con- 
gestion when the usage of the, channel becomes lower 
than a preset level. In response to this detection signal, 
the central control section 8 pages a called subscriber in 
accordance with the called number registered in the 
internal memory 15. 



04/15/2004, EAST Version: 1.4.1 



5,423,062 

3 4 

The call-back announcement trunk 9 is connected to memory 15 (step S202). These number data are cleared 
the mobile switching center 5. The call-back announce- when the call-back automatic announcement service is 
ment trunk 9 receives the calling number data from the finished. Thereafter, the mobile switching center 5 re- 
central control section 8 and converts the received stores the connection for reception of the call-back 
calling number data into a speech signal to make an- 5 automatic announcement service, and finishes the re- 
nouncement of the reception of the call-back request to ception of the call-back automatic announcement ser- 
the called subscriber through the mobile switching cen- vice (step S203). The central control section 8 transmits 
ter 5. the calling number data, of the number data registered 

Reference numeral 10 denotes a confirmation signal m the internal memory 15, to the call-back announce- 
receiver connected to the mobile switching center 5. 10 met trunk 9. Note that the calling number data can be 
Upon reception of a confirmation signal from the called transmitted to the call-back announcement trunk 9 at 
subscriber, the confirmation signal receiver 10 causes any time before the subscriber 13 is paged. The above- 
the call-back announcement trunk 9 to finish a call-back described processing in steps S201 to S203 is associated 
announcement operation, and transmits an acknowl- a call-back service receiving operation, 

edgement of the confirmation signal to the central con- 15 Subsequently, the central control section 8 continu- 
trol section 8. Reference numeral 11 denotes a radio ously checks congestion of the radio paging channel 12 
base station connected to the mobile switching center 5; ±e monitoring section 14 to moni- 

12, a predetermined radio paging channel assigned to tor wnether ^ condition for a call-back is satisfied 
the radio base station 11; and 13, a radio telephone (ste ^ ^ ceatal MA section „ deter . 
subscriber :The jradic .base station 11 and the radio tde- 20 n^e, on the basis ofa detection signal from the conges- 
phone s»bscnber » . are connected to each oflier ^ monitorin ^ section 14 ^ ^ ^ of me ^ 
through the radio pagmg channel 12 under the control ^ channel 12 becomes lower thanAe preset level 
of the central confa-ol section 8. (step S205), the section 8 calls the subscriber 13 corre- 

An operation of the system for reducmg congeshon \ ^ to the called number data registered in the 
of a radio pagmg channel which has the above- 25 ^ tenlal 8 memorv 15 (step S206) . when thTsubscriber 13 
described arrangement, will be described below with . . ™ V * t ' , i ^ o 

reference to the flow chart shown in FIG. 2. Assume responds to the call from the central control section 8, 
that the wire telephone subscriber 1 is a calling sub- *f m ° b, ! e switching center 5 connects the subscriber 
scriber, and the radio telephone subscriber 13 is a called ' wno ^ responded to the call, to the callback an- 
subscriber 30 nouncement trunk 9 through the speech path 103. 

Assume that the subscriber 1 cannot perform speech , announcement trunk 9 converts the 

communication with the subscriber 13 because of con- ***** re f ived <* Um S number mto s P eech ^ 
gestion of the radio paging channel 12. In this case, the a Predetermined message so as to repeat- . 

subscriber 1 dials the number for the call-back auto- ^ makc announcement of the reception of the call- 
matic announcement service to request a call-back from 35 back xe 2£* x from subscn l >e ^ 1 t0 „ ^ subscriber 13 
the subscriber 13. The call-back automatic announce- ( ste P S207 )- M m cx^P 16 oitnis call-back announce- 
ment call signal generated by this operation is received ment message, "A call-back is requested. Please call 
by the terminating trunk 3 through the public switched back 10 xxx-™cx" naay be set Note that the calling 
telephone network 2. The mobile switching center 5 number data of the subscriber lis converted into speech 
then receives the call-back automatic announcement 40 to be inserted in the portion corresponding to 
call signal transmitted from the terminating trunk 3, and "xxx-xxxx" and is transmitted to the subscriber 13 to- 
starts a receiving operation of the call-back automatic gether with the message, A confirmation signal for the 
announcement service. DTMF signal is transmitted from the subscriber 13, 

Upon reception of the call-back automatic announce- who ^ confirmed the message and the calling number 
ment call signal, the mobile switching center 5 connects 45 of d» subscriber 1. The confirmation signal receiver 10 
the line of the subscriber 1, received through the speech then receives this confirmation signal through the 
path 100, to the reception announcement trunk 6. Upon speech path 104 of the mobile switching center 5 (step 
connection with the line of the subscriber 1, the recep- S208). Upon reception of an acknowledgement of the 
tion announcement trunk 6 makes a reception an- confirmation signal from the confirmation signal re- 
nouncement to the subscriber 1 to instruct the sub- 50 ceiver 10, the central control section 8 causes the call- 
scriber 1 to dial a calling number and a called number, hack announcement trunk 9 to finish its operation, and 
thus performing reception of the call-back service (step restores the connection with the subscriber 13, thus 
$201). In this case, the calling number indicates the completing the call-back automatic announcement ser- 
number of the subscriber 1, and the called number indi- vice (step S209). The above-described processing in 
cates the number of the subscriber 13. When the recep- 55 steps S204 to S209 is associated with a call-back service 
tion announcement is completed, and an announcement automatic calling operation. 

terminating signal is output from the reception an- Thereafter, the subscriber 13 generates an outgoing 
nouncement trunk 6, the mobile switching center 5 call for a call-back to the subscriber 1 on the basis of the 
connects the line of the subscriber 1 of the ter minat ing announced calling number. In response to the outgoing 
trunk 3 to the DTMF receiver 7 through the speech 60 call from the subscriber 13, the central control section 8 
path 10X. performs a normal switching/connecting operation 

Upon reception of DTMF signals corresponding to (step S210) to connect the subscriber 13 to the sub- 
the calling and called numbers from the subscriber 1, scriber 1 through the speech path 102 of the mobile 
the DTMF receiver 7 transmits digital data correspond- switching center 5, the originating trunk 4, and the 
ing to the received DTMF signals to the central control 65 public switched telephone network Z At this time, it 
section 8. The central control section 8 registers the has already been confirmed by the congestion monitor- 
calling and called numbers, indicated by the digital data ing section 14 of the central control section 8 that the 
received from the DTMF receiver 7, in the internal usage of the radio paging channel 12 is lower than the 
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predetermined level. Therefore, the subscriber 13 can 
reliably call back to the subscriber 1. 

As described above, in the system for reducing con- 
gestion of a radio paging channel according to the 
above-described embodiment, some of incoming calls 
that cause congestion of a radio paging channel, espe- 
cially incoming calls which are not urgent, are treated 
as calls for the call-back automatic announcement ser- 
vice. With this operation, such incoming calls can be 
removed from the most busy time zone to reduce con- 
gestion of the radio paging channel at a low cost 

In the above-described embodiment, the wire tele- 
phone subscriber connected to the public switched tele- 
phone network 2 uses the call-back automatic an- 
nouncement service. It is, however, apparent that a 
radio telephone subscriber can also use the service. 

As has been described above, in the system for reduc- 
ing congestion of a radio paging channel according to 
the present invention, since only small-scale compo- 



10 



15 



nents, e.g., a reception announcement trunk, a DTMF 20 channel, comprising: 



to the called subscriber through said mobile 
switching means when the called subscriber re- 
sponds to the call from said outgoing call control 
means. 

2. A system according to claim 1, further comprising 
first signal reception means for receiving dual tone 
multi frequency (DTMF), signals indicating the calling 
and called numbers provided by the calling subscriber, 
and providing to said registering means the calling and 
called numbers corresponding to the DTMF signals 
received by said first signal reception means. 

3. A system according to claim 1, further comprising 
second signal reception means for receiving a confirma- 
tion signal from the called subscriber during the call- 
back announcement, whereby said second announce- 
ment means finishes an announcing operation in re- 
sponse to a confirmation signal acknowledgement out- 
put from said second signal reception means. 

4. A system for reducing congestion of a radio paging 



25 



30 



receiver, and a call-back announcement trunk, are re- 
quired, congestion of a radio paging channel can be 
reduced at a low cost without large facility investment. 
What is claimed is: 

1. A system for reducing congestion of a radio paging 
channel, comprising: 

a radio base station having a radio paging channel for 
connection with a radio subscriber; 

mobile swkching means for performing a switching 
connection of a call for said radio subscriber; 

first announcement means, connected to said mobile 
switching means, for making a reception announce- 
ment through said mobile switching means and in 
response to an incoming call from a calling sub- 
scriber for a call-back automatic announcement 35 
service, said reception announcement requesting 
the calling subscriber to provide a calling number 
and a called number; 

registering means for registering the calling and 
called numbers provided by the calling subscriber; 40 

monitoring means for monitoring congestion of the 
radio paging channel of said radio base station, said 
monitoring means outputting a detection signal 
which indicates a reduction of congestion of the 
radio paging channel when a usage of the radio 45 
paging channel becomes lower than a preset level; 

outgoing call control means for generating an outgo- 
ing call to a called subscriber in response to the 
detection signal from said monitoring means on the 
basis of the called number registered in said regis- 
tering means; and 

second announcement means, connected to said mo- 
bile switching means, for converting the calling 
number registered in said registering means into a 
speech signal, and for making a call-back an- 
nouncement, including the convened speech signal, 
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a radio base station having a radio paging channel for 

connection with a radio telephone; 
a reception announcement trunk for performing a 
receiving operation to request a calling number and 
a called number from a calling subscriber upon 
reception of an incoming call for a call-back auto- 
matic announcement service from the calling sub- 
scriber, 

a dual tone multi frequency (DTMF) receiver for 
receiving the calling and called numbers provided 
by the calling subscriber through DTMF signals; 

a central control section for monitoring congestion of 
the radio paging channel, said central control sec- 
tion registering the calling and called numbers 
received through said DTMF receiver and calling 
a called subscriber on the basis of the registered 
called number when a usage of the radio paging 
channel becomes lower than a preset level; 

a call-back announcement trunk for converting the 
calling number registered in said central control 
section into a speech signal to request a call-back of 
the called subscriber when the called subscriber 
responds to the call from the control section; and 

a mobile switching center for selectively performing 
connection control among the calling subscriber, 
the called subscriber, said reception announcement 
trunk, said call-back announcement trunk, and said 
receiver. 

5. A system according to claim 4, further comprising 
a confirmation signal receiver for receiving a confirma- 
tion signal from the called subscriber during the call- 
back announcement, whereby said call-back announce- 
ment trunk finishes a call-back announcing operation on 
the basis of an output from said coiinxmation signal 
receiver. 

» * » * ♦ 
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